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(57) ABSTRACT 

A workpiece, designed as a printed circuit board for 
example, can be moved by means of a transport device under 
a laser unit in such a Way that a region to be machined of the 
workpiece passes into the de?ecting region of the laser 
beam. The Workpiece is set betWeen clamping jaWs to a 
vertical position in Which the laser beam is focused exactly 
on that surface of the Workpiece Which is to be machined. As 
a result, the machining accuracy can be considerably 
increased. 

5 Claims, 1 Drawing Sheet 
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DEVICE FOR THE LASER PROCESSING OF 
FLAT WORKPIECES 

BACKGROUND OF THE INVENTION 

The invention relates to an apparatus for the laser machin 
ing of at least one plate-like ?at workpiece, in particular an 
electrical printed circuit board, in the Working area of at least 
one laser unit, Which produces a de?ectable focused laser 
beam, in Which case a region to be machined of the 
Workpiece can be positioned in the de?ecting region of the 
laser unit. 

It is normal practice to inscribe sheet-like Workpieces by 
means of a de?ectable laser beam With the Workpiece being 
transported into the radiant area of a laser unit and With the 
printed circuit board resting on a Work table. With larger 
printed circuit boards, in particular, or small printed circuit 
boards combined to form a large panel, bending of the 
boards occurs, and this bending makes accurate focusing of 
the laser beam on the surface of the printed circuit board 
more dif?cult. 

SUMMARY OF THE INVENTION 

The object of the invention is to increase the machining 
accuracy of the apparatus. 

This object is achieved by an apparatus for the laser 
machining of at least one plate-like Workpiece, in particular 
an electrical printed circuit board. The apparatus has at least 
one laser unit With a de?ectable focused laser beam having 
a de?ecting region for the unit, a transport device for 
transporting a Workpiece into the region, a holding device 
having pincer-like clamping jaWs Which can be placed in 
position on both sides of the Workpiece and can be posi 
tioned in the de?ecting region of the laser unit. The holding 
device lifts the Workpiece from the transport device and the 
clamping surface of the clamping jaWs are arranged to 
surround the de?ecting region of the laser beam With at least 
one of the clamping jaWs having an aperture for the laser 
beam to pass therethrough to contact the Workpiece and the 
clamping jaWs are set to a de?ned vertical position. Due to 
the clamping of the Work carrier in a narroW Working area, 
it is possible to largely rule out the curvature-induced 
deviations in distance, the Workpiece being completely 
released from the transport device and being held at a 
suitable height. 

Preferably, one clamping jaW presses the Workpiece 
against the other clamping jaW Which is raised to a ?xed 
vertical position, the vertical position of the Workpiece can 
be set Without the need for particular control input. 

Preferably, the laser unit and the clamping jaW Which can 
be vertically ?xed are arranged on the same side of the 
Workpiece, so that the Workpiece surface to be machined can 
be set exactly to the focus of the laser beam Without 
thickness tolerances of the Workpiece being a factor in the 
process. 
A second laser unit for simultaneously machining the 

opposite side of the Workpiece can be provided and the 
clamping jaWs are adjustable in their vertical position so that 
a center plane of the Workpiece can be centered at a de?ned 
vertical position. Thus, the positional deviations of the 
Workpiece Which are caused by thickness differences can be 
considerably reduced. 

The invention is explained in more detail beloW With 
reference to an exemplary embodiment shoWn in the draW 
mg. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically shoWs a side vieW of an apparatus 
for the laser machining of ?at Workpieces, 
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2 
FIG. 2 shoWs the apparatus according to FIG. 1 during a 

machining phase, and 
FIG. 3 shoWs a plan vieW of the apparatus according to 

FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

According to FIGS. 1, 2 and 3, an apparatus for the laser 
machining of ?at Workpieces 1 consists of a frame-like 
support 2 for a laser unit 3 Which is composed of a 
laser-beam generator 4 and a de?ecting device 5. In addition, 
a transport device 6 and a holding device 7 are anchored on 
the support 2. 
The transport device 6 moves the Workpiece 1 into a 

position in Which a region 8 to be machined of the Workpiece 
can be moved into the de?ecting region 9 of the laser unit 3 
With the Workpiece 1 passing betWeen open clamping jaWs 
10 and 10a of the holding device 7. Said clamping jaWs 10 
and 10a are adjustable in a direction perpendicular to the 
Workpiece plane and, as shoWn in FIG. 2, are moved toWard 
the Workpiece. On the side facing the laser unit 3, it is 
ensured in this case, for example by a stop 11, that this 
clamping jaW 10a assumes a uniform vertical position in 
such a Way that the Workpiece 1 is at least slightly lifted from 
the transport device 6 by the other clamping jaW. 
The Workpiece 1 is noW ?xed and held merely betWeen 

the tWo clamping jaWs. The clamping jaWs 10 and 10a, 
Which are of frame-shaped design, enclose the relatively 
small de?ecting region 9 of the laser beam at a close distance 
apart, as a result of Which the clamping area remains small 
and arching or bending in the Workpiece 1 becomes negli 
gible. As a result, the surface to be structured by the laser 
beam can be secured in a precise vertical position, so that 
even very narroW printed conductors 12 (see FIG. 3) can be 
produced. 
We claim: 
1. An apparatus for the laser machining of at least one 

plate-like Workpiece, said apparatus comprising a frame, a 
laser unit mounted in the frame and producing a focused 
laser beam, Which is de?ectable over a de?ecting region, a 
transport device for moving a Workpiece into the machine, 
a holding device for holding the Workpiece during machin 
ing With the laser beam, said holding device having a pair of 
pincer-like clamping jaWs Which can be placed on both sides 
of the Workpiece in a position adjacent the de?ecting region 
of the laser unit, said holding device lifting the Workpiece 
from the transport device With the clamping surface of the 
clamping jaWs being arranged adjacent to the de?ecting 
region of the laser beam With at least one of the clamping 
jaWs having an aperture for the laser beam to extend 
therethrough and the clamping jaWs being set in a de?ned 
vertical position. 

2. An apparatus according to claim 1, Wherein the other of 
the pair of clamping jaWs presses the Workpiece against the 
one clamping jaW Which moves into a ?xed vertical position. 

3. An apparatus according to claim 2, Wherein the laser 
unit and the one clamping jaW are arranged on the same side 
of the Workpiece. 

4. An apparatus according to claim 1, Which includes a 
second laser unit positioned on the opposite side of the 
Workpiece from the ?rst-mentioned laser unit so that both 
sides of the Workpiece can be machined simultaneously, said 
clamping jaWs being adjustable in their vertical position so 
that a center plane of the Workpiece can be centered at a 
de?ned vertical position. 

5. An apparatus according to claim 1, Wherein said at least 
one clamping jaW and the laser unit are arranged on the same 
side of the Workpiece. 

* * * * * 


